The relationship of DNA aneuploidy to molecular genetic alterations in colorectal carcinoma.
Altered total nuclear DNA content is frequent in colorectal carcinomas, but the mechanisms producing aneuploidy are unknown. Therefore, DNA ploidy by flow cytometry was correlated with molecular genetic alterations and tumor characteristics in 50 colorectal carcinomas. The prognostic value of these alterations was also evaluated because aneuploidy has been associated with poor prognosis. Thirty-nine of the carcinomas (78%) were DNA aneuploid. When compared with diploid carcinomas, aneuploid tumors had greater mean fractional allelic loss, defined as the fraction of evaluable nonacrocentric autosomal arms with deletion (0.25 +/- 0.15, range 0-0.667, vs. 0.12 +/- 0.10, range 0-0.345; P = 0.006). DNA index by flow cytometry correlated with fractional allelic loss (r = 0.38, P = 0.006). Aneuploid tumors also had more frequent allelic loss on chromosome 17p (87% vs. 55%; P = 0.017), but less frequent ras gene mutation (44% vs. 82%; P = 0.025). Among the 25 right-sided and 25 left-sided tumors, DNA diploid tumors were more frequent on the right side (P = 0.002), whereas deletion of 17p was found predominantly on the left side. Aneuploidy was associated with moderate and poor differentiation of the carcinomas but not with distant metastasis. By contrast, high fractional allelic loss, deletion of 17p, and deletion of 18q were associated with distant metastasis. In survival analysis of patients with Dukes' B or C carcinoma, DNA aneuploidy was not a significant discriminator, but patients whose tumor had deletion of 17p or deletion of both 17p and 18q had poorer survival (P = 0.045 and 0.022, respectively). The results suggest that DNA aneuploidy is associated with some of the molecular genetic alterations and phenotypic characteristics of colorectal carcinomas but is not a reliable indicator of metastatic potential.